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Chapter 7: THe Thymus and ihe Development of T Lymphocytes 
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Export lopavhery 



Fig, 7.6 Changos in oell-surface 
molBCUles allow thymocyte populations 
at different stages of maturation to b« 
dlatlngui^ed. The most important oetl- 
sufface molecules for identifying thymo- 
cyte subpoputatlons have l»aen CD4, 
CD3, and T-ceD receptor complex mol- 
ecules (CD3, and a and P chains). The 
earttest cell population in the thymus 
does not express any of iheee. As ihofia 
cells do not express CEM or COa, they 
are catlad 'doulJle-negativa' thymooytee. 
(The y.5 T cens found In the thymus also 
lack CD4 or COS but these are a minor 
population.) Maturation of a:p T cefls 
occurs through stages where twth CD4 



and COB are expressed by the same ct% 
along with the prG-TH:ell receptor (pTa:|\) 
and later low levels of the T-cell recepior 
(a:p) itself. These cells are known as 
'double-positive' thymocytes. Most 
thymocytes (-97%) die within the thymus 
after becoming small double-posftiva 
cells. Those whose rv^ptors bind self 
MHC molecules lose expressior* of eithar 
CD4 or CDS and Increase the level of 
expression of the T-c«iI receptor. The 
outcome of this proci^e is the 'single- 
positive' thymocytes, which, after 
maturation, are exported from the thymus 
as mature single-positive T cells. 



PA(X13l14'RCVDAT6/20/200S9:19:47PM|Easteni Daylight rnne]'SVR:USPTO{FXIV-^^ 



*0ey20/2005 19:23 FAX 808 258 7138 



tfHD MADISON 



121014/014 



ChaptBr a: T-Cdl Medjated Immunity 



Fig, 6^6 Thero are three ciasaes of 
effdctor T cell, 6pec1allv«d to daal 
wm> threo classes of pathogen. CD8 

cytotoxic cells (left panels) kill target 
celts that display antigenic (r^grrwnte of 
cytoeoSc pathogens, most notably vf nises, 
tx)und to MHC class I molecules at the 
cell surface. ThI cells (middle panels) 
and Th2 oefls (right panels) both express 
the CD4 co-receptor and recognize frag- 
ments of antigens degraded wILhIn intra- 
cellular vesicles, displayed at the cell 
surface by MHC daes II molecules. 
The ThI cells, upon activation, activate 
macrophagee, aTlowlng them to destroy 
Intracailular mtcroorganisn^ more 
efflclerrtly; they can also activate B cells 
to produce strongly opsonizing antibodlee 
belonging to certain IgQ subcladses 
(IgGI and lgG3 in humans, and their 
homdogs lgG2a and lgG2b In the 
mouse). Th2 cells, on the other hand, 
drive B cells to dlfferentlats and produce 
IrrvnunogtobuUns of ah other types, and 
are responsible for initiating B-ceQ 
responses by activating nafve B celts to 
proIHerate and secrete IgM. The various 
types of Immunoglobulin together make 
up the effector molecules of the humoral 
tmmung response. 
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